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Abstract
During the last 10 years, wildfires hav€ burn€d 50 percenl of the shrub-steppe vegetation in tbe Snake River Birds of Prey
Area. Because of the impo.tance of small manmals as prey for raptors, ve assessed the species composilion and density o{
the srnall mammal populations and the percenr coyer of y€getatire species at burned, parrially bu.ned, burned/rehabilirared,
and unburned (control) sit€s. Vesetation on unburned sires consisred prinarily of shadscale (l'rpler confe ifolia) a, l q]ntet
fallcemtoides lanata) associations, whereas cheatgr^ss(Brcnus tectorun) dominated the burned, pardally burned, and burn-
ed/rehabilitated sit€s. The deer mouse (Peronysczs moziczlatzs) was the most abundant species on all sludy sires. More deer
mice rer€ captured on panially burned and unburned sites than on burned and burned/rehabilitared sires. Abundance ofTown,
send's ground squnrek (Sp€lnoprilus rounsendi\, as measur€d by hole counts, was great€r oD unburned sires $an burned
ones. This study suggests lhat wildfires in shadscale habi|at reduce snall mammal abundance for st least one year after a burn.

Introduction

Numerous studies have assessed the effects of fire
on small mammal populations (Ream l98l).
Although the majority of these studies were con-
duc ted  in  fo res led  hab i ta t ,  serera i  recent  in -
vestigations haye focused on the irnpacts of f ire
on small mammals in shrub-steppe vegetation
(Halford 1981, Hedlund and Rickard I981, Cano
and Rickard 1982, McGee 1982, Keller et al.
1983), During the last l0 years, approximately
507o of the shrub-steppe vegetation in the Snake
River Birds of Prey Area (B0PA) in southwestern
Idaho has burned (Kochert and Pellant 1986).
The BOPA supports one of the densest and most
diverse assemblages of raptor populations in the
vorld (U.S.D.I. 1979). Because all of the raptor
species in the BOPA prey upon small mammals
to some extent, fire could affect raptor popula-
tions by reducing the rodent prey base through
direct mortaliry and habitat alteration. This
paper presents the results of a study to assess
the relative abundances of small mammals and
percent cover of plant species one year after a
wildfire in the BOPA.

Study Area

The study was conducted within the 242,884-ha
Snake River B0PA in southreestern Idaho. Prior

to recent, extensive range fires, vegetation within
the BOPA was shrub steppe dominated by big
sagebrush (Artemisia trid,entata\, shadscale
(Atriplex confertifolia), ar.d winterfat (Ce ratoides
/oaafo) associations (U.S.D.I. 1979). The Snake
River Canyon is the principal physiographic
feature of the BOPA with elevation ranging from
770 m in the canyon bottom to 1000 m at the
rim. Topography above the canyon is generally
flat or slightly rolling with a few isolated buttes.
Climate in the BOPA is characterized by hot sum-
mers and mild winters; average annual precipita-
tion is 20 cm, most of which occurs in winter.

In July 1985, a wildfire burned 2428 ha on
the north rim of the Snake River Canyon (Figure
l). No fires had occurred in the vicinity of this
burn for at least 30 years prior to 1985, and
vegetation had been dorninated by shadscale and
shadscale/winterfat associations (U.S.D.L l979).
Both cattle and sheep had grazed the area for
a 75-day period each winter.

During May and June 1986, we identif ied
four range conditions in and adjacent to the burn
(Figure l): burned (B), partially burned (P),
burned/rehabilitated (R), and control (C). The par-
tially burned transects were located on the
southwestern corner of the burn where the fire
burned incompletely and left patches of shrub
cover. The burned/rehabilitated sites were those
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Figure 1. Location of smsll mammal and legelalion sampling transects on and adjacent to a burned area sithin the Snake
River Bnds of Pr€y Area. B = burned t.ansects; C = connol (unburned) transects; P = partialll burned transects;
R = burnedlrehabi l i tated t ransecrs.

areas of the burn that had been dril l-seeded in
rows spaced 30 cm apart du ng November 1985
(1860 ha) and March 1986 (240 ha) with a mix-
ture of r^rested *heatgrass (Agropyron cristatum
"Fairway" and Agropyron cristatum "Siber

ian"), yellow sweetclover (Melilotus fficinalis),
and fourwing saltbush (Atripler canescens). The
control transects were located adjacent to the
burn on the west side and consisted primarily of
shadscale associations. The burned, partially
burned, and burned/rehabil itated sites but not
the control sites were rested frorn grazing in the
winter following the fire (1985-86).

Methods

Small mammals were sampled along four 250-m
transects randomly located within each of the
four range conditions. Each of the l6 transects

consisted of 26 trap stations with a l0-m inter-
val belween stations. Eight of the l6 transects
(Bt, 82; Pl, P2; Rl, R2; Cl, C2) were sampled
in May with two Museum Special traps and one
McGill rat trap at each station. Due to l imited
catch in rat traps, the other eight transects, rvhich
were sampled in June, had only two Museum
Special traps per station. Traps were baited with
a mixture of peanut butter and whole oats.
Following a 2-day prebait period, each transect
was trapped for three consecutive days. For each
an imal  captured .  in fo rmat ion  on  spec ies .  l rap  s ta -
tion, sex, weight, and reproductive condition was
recorded. Males were considered to be in breed-
ing condition ifscrotal testes were observedl lac-
tation tissue, noticeable pregnancy, and perforate
vaginas were indications of breeding condition
for females.
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Holes of Tovnsend's ground squirrels (Sper-
mophilus townsendi) ar.d badgerc (Taxid,ea
tLrusl were censused on hole-count transects.
Previous work in the B0PA has demonstrated a
close correlation between the number of active
holes and ground squirrel density (r = 0.94, P
= 0.002) (Nydegger and Smith 1986). Each of
the 250-m trapping transects was extended 150
additional meters. We counted all ground squir-
rel and badger holes in belt transects that were
400 m long and 5 m wide with the transect l ine
sening as the center of the belt. Holes were
classified as active if diggings indicated they were
used by ground squirrels or badgers during 1986;
olhervise holes \ ere recorded as inactire.

Vegetation was sampled on each transect ryith
a point interception frame (Floyd and Anderson
l9B2). The plant species underneath each point
was recorded, and percent cover was calculated
independently for each species. Within each
transect, five 5-m sections were randomly chosen
for vegetation sampling. Thus, a sample unit con-
sisted of one 5-m section of the transect l ine in
which the point frame was used to estimate cover
on five consecutive l-m sections of the transect
line. Running means calculated during field
sampJ ing  ind ica ted  tha t  th ree  5-m sec t ions  t lF re
adequate to estimate percent cover in the
homogeneous B and R transects and that four
5-m sections were sufficient to characterize the
more heterogeneous P and C transects. All
statistical tests were evaluated at the 0.05 level
of significance.

Results

Eighty-two small mammals were captured in 3120
trap nights (Table l). The deer mouse (Pero-
myscus manieulalus) accounled for approri-
mately 90 percent of the total and was the most
common species in all range conditions. Four
other species were captured during the study, but
their total numbers summed to only seven
animals (Table l). Species richness was highest
on the control transects where Great Basin pocket
mice (Perognathus part as), a grasshopper mouse
(Onychomys leucogaster), and a Townsend's
ground squirrel were captured in addition to deer
mice.

The total number of small mammals captured
differed (1' = 71.70,P < 0.001) among the four
range conditions (Table l). The same result was

observed for deer mice (X'? = 19.23, P < 0.001).
More than twice as many deer mice were trapped
on partially burned (P) and control (C) transects
than on burned (B) and burned/rehabilitated (R)
rransecrs.

TABLE l. Nunber of snall manmals tapped on transects
in burned (B), partially burned (P), burned/reha-
bilitated (R), and conlrol siles (C) in the Bird! of
Prey Area (BOPA). Number of small mannals
trapped/100 tap nights is given in parentheses.

Species R C Total

Total

I

a2

3t2 3\2 t248

780 780 3120

r0 (r.3) 3r (4.0) 9 \r.2) 2s (3.2)

2 2

I

I

l

1l (r.4) 3r (4.0) (1.4) 29 (3.7)

Trap station
nighrs 312

Trap nighls 780 780

The rnean weight of deer mice captured in
the study area was 22.4 g (SD = 5.8, n = 59).
There was no difference in the mean weight of
deer mice among the B, P, R, and C transects.
Additionally, there \,vas no difference in the
percentage of deer mice in breeding condition
among the C (65%, r = 20), P (78%, t = 22),
and B and R transects conbined (56%, n = l6).
We combined results from B and R transects
because of small sample sizes.

The active, inactive, and total number of
Tornsend's ground squirrel holes differed (1' =

1 9 . 2 3 ,  P  <  0 . 0 0 1 ; 1 ' z  =  1 5 . 5 2 , 0 . 0 0 1  < P <
0.005; / = 46.78, P < 0.001) arnong the four
range cond i t ions  (Tab le  2 ) .  More  than tw icc  as
many total holes were counted on C transecls
compared to B, P, and R transects. The total
number of badger diggings was also different (/
= 26.83, P ( 0.001) among the four range con-
ditions (Table 2). Again, the greatest number of
diggings was observed on C transects.
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TABLf, 2. Nuhb€. ofsround squirrel holes and badger dig.
gings count€d on transecrs in burned (B), partial-
ly burned (P), burnedhehabilitat€d (R), and con-
trol (C) sites in lhe Birds of Prey Area (BOPA).

Species Total

Vegetation on C transects nas dominated by
a 14 percent cover of shadscale and 7 percent
cover of winterfat (Table 3). Important grasses
were bottlebrush sq.rirrcltail (E\mus ebnoid,es)
and cheatgrass (Bronus tectorum). ln contrasr,
B and R transects had little or no shadscale and
winterfat cover, but considerably more cheatgrass
(26 ant), 14Vo, respectively) and no squirreltail.
B, P, and C transects vere charactetized by 22
percent bare ground, whereas estimates of bare
ground in the R transects averaged 54 percent
(Table 3). Cover values for litter ranged from l6
percent in the R hansects to 34 percent in B
transects. The C transects contained the sreatest
number of plant species (9)l the P transects con-
tained the greatest number of exotic species (5).
B and R transects were devoid of arv nr,rss or
l ichen cover.

Townsend's Ground SquirreJ

Acl ive 9 19

Inact ive 12 12

Total  21 3l

Badger

Act ive 4 2

Inacr i 'e  13 I

Total  17 l0

1 2 9 6 4

7 3 6 6 7

14  65  t 3 l

1 7 1 4

t0 31 62

lr 38 76

TABLE 3. Mean p€rcent cover values for vegetation sampled on transects in burned (B), partially burned (P),
burned/rehabilirared (R), and conhol (C) sires in rhe Bnds o{ Prey Area (BOPA). Sample sizes (n) ae
siven in parenth€ses.

Spec ies
B

\a= t2)
P

(n= 16)
R

(n= 12)
C

(,: r6)

Sirars
Atripler confeaifolia
Cerctoides lanata
Artenisia spinescens
Dead Shrub

E[mus elmoides

Bromus tectorumr
Yulpia sp.

Sisynbriun loeselii'
Descurainia sophial
C he nop o diu n Lep top hy Llun

Halogeton gloneratus'z
Plasiobothrls sp.
Ansinckia retrorca

Bare Ground

Litler

Moss

Lichen

Total nunb€r of speciestr

5
3
5

2

22

20

7

2

9

;

16

7

:

I

2

9

3
3

:

22

26

2

8

4

;

j

22

6

t 4

7

5

;

rr = species pres€nt but mean percent cover < 1.0-
'Species introduced to North America.
trDoes not include moss, lichen, bare ground, litt€r, or dead sbrub.
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Discussion

The response of rodent populations to fire
dependo on  the  spec ics  invo lved.  the  tegpta t ion
type, and the type and intensity of the burn. The
present study rvas conducted one year after an
intense wildfire burned 2428 ha of shrub-steppe
vegetation in the Snake River BOPA. Prior to the
fire, vegetation on the burned transects rvas
dominated by shadscale (10% canopy coverage)
and cheatgrass (3% canopy coverage; U.S.D.I.,
unpubl.). Our post-fire vegetation sarnpling
showed that shadscale cover had decreased to less
than I percent in burned and burned/rehabil i-
tated sites and that cheatgrass had increased to
approximately 26 percent in burned and l4 per-
cent in burned/rehabil itated sites.

The number of small mammals captured dur-
ing this study was low for all species, except deer
mice, at both burned and control sites. The num-
ber of deer mice captured at burned and control
sites was also low when compared with other
studies. An earlier BOPA study (U.S.D.I. l9?9)
reported relative densities (number of animals
trapped/100 trap nights) of deer mice in shadscale
ranging from 4.2-23 for the years 1975-1978. In
"depleted" (heavily grazed) and "healthy"

stands of shadscale in south-central Idaho,
Larrison and Johnson (1973) reported relative
densities of deer mice to be 14 and 7.8, re-
spectively. Relative density of deer mice in this
study (Table l) was 3.2 (animals/100 trap nights)
in grazed shadscale habitat (C transects) and ap-
proximately 1.2 in cheatgrass stands (B and R
transects).

Both the number of deer mice and the total
number of small mammals captured were lower
at burned and rehabil itated sites than at pa ial.
ly burned and conrrol sites. This finding is in
agreement \vith other studies in similar habitat.
Rogers and Hedlund (1980) found fewer deer mice
in a cheatgrass community compared to needle-
and-thread grass (Stipo comata) and,
sagebrushijuniper (l rtemisia tridentata,[unipe rus
occidentalis) communities. Cano and Rickard
(1982) reported three times as many small mam-
mals in shrub-dominated unburned areas as
cheatgrass'dominated burned areas. Larrison and
Johnson (19?3) commented that cheatgrass
stands in south.central Idaho supported only a
few pocket mice and deer mice.

Counts of Townsend's ground squirrel and
badger holes revealed that these two species also
had lower numbers in burned (B, R, and P) sites
than control sites (Table 2). A previous l ive-
trapping study of Townsend's ground squirrels
in the BOPA (Smith and Johnson 1985) con-
cluded that densities did not differ among several
different vegetation tvpes including cheatgrass.
Smith and Johnson (1985) did note, however, that
densities of ground squirrels in shadscale were
too low to effectively study them there. Counts
of Townsend's ground squirrel hole numbers in
the  BOPA,  conducted  a t  the  same I ime as  our
study, have indicated a decrease in squirrel holes
in all habitats between 1982 and l986 (Peterson
and Yensen 1986). These decreases were even
greater in burned areas than in unburned ones.

Counts of inactive holes may be a reflection
of pre-fire squirrel densities. Control transects
had greater numbers of inactive holes than
burned transects. However, it is not known
whether soil movement following fire destroys in-
active holes in burned areas. Therefore, we can-
not conclude that fire is the primary factor
responsible for lover hole counts in burned areas.

This study suggests that wildfire in shadscale
habitat reduces small mammal abundance one
year after a burn. In burned areas dominated by
cheatgrass, two factors may limit small mammal
populations. First, the loss of shrub cover may
result in increased predation of small mammals
(Gano and Rickard 1982, Nydegger and Smith
1986), particularly in the BOPA where dense rap-
tor populations exist. Second, thick stands of
cheatgrass may impede small mammal move-
ments which in turn may affect breeding success
and population size (Cano and Rickard t9B2).
Both of these factors could be responsible for the
observed decreases in abundance of deer mice
and Townsend's ground squirrels, although other
factors such as a change in available food re-
sources could also be important.
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